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Abstract 
The use of indigenous plants based on traditional knowledge is widely known among the Bidayuh community in Sarawak.  
Following a study carried out among the Bidayuh community of Jagoi area, a total of 117 species of plants with economic and 
cultural significance, particularly plants with medicinal uses, were documented and collected.  Of these, 60 species were recorded 
for medicinal purposes while 57 species of plants were for other uses. The plant family with the most species used were 
Euphorbiaceae and Moraceae (8 species each), Fabaceae (7 species), Arecaceae, Asteraceae and Dipterocarpaceae (5 species 
each), followed by Piperaceae, Poaceae and Zingiberaceae (4 species each). Information was obtained by interviews with 
medicine men and women, recognized as having knowledge of their culture. Information collected included the species of plants 
used, their specific use, and the method of preparation or applications. In this study, the use of medicinal herbs collected from the 
forest resources by local communities is an example of non-marketed and marketed direct use. During this study, market visits 
were made in all local markets in Bau District during weekends. Interviews were conducted with people selling plants and herbal 
products. The price of the plants and herbal products were noted. For non-marketable resources, the costs of the plants were 
estimated based on the availability cost and time to get the plants. How easy or difficult it was to obtain the plants and the 
number of hours spent to get them was also considered. A use and valuation survey on these plant species also revealed that the 
average value per household was estimated at RM 2,961 per year.  With the assumption that 10% of the total population living 
around Gunung Jagoi depends on the forest area, the total estimated value of plants for the Bidayuh Jagoi community was RM 
2,087,505 per year. The results of this study have provided a baseline on the economic value of the resources from the forest and 
will contribute towards a better management of the area as a community heritage site. The involvement, knowledge and 
reliability of the information obtained from the active Traditional Medicine Practices (TMPs) helped greatly in producing good 
estimated potential values of the useful plants as well as the net revenue of the TMPs in the area selected for the study. 
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1. Introduction 
Traditional medicine continues to play a major role among the people in Sarawak and it is expected to play 
important roles in the future. The importance of ethno-botanical resources to the native communities of Sarawak is 
one of the driving forces behind the current trend of community based resource management. For the Bidayuh 
community, medicinal plants are used, as a direct therapeutic agent because it is easy to get and cheap compared 
with modern medicines that are often expensive. Today, even though there is wide use of modern scientific 
medicines, traditional practitioners and their traditional methods of healing are still not entirely forgotten by the 
modern society. A few studies that focused on the value assessments of ethno-botanical resources were made for the 
communities surrounding the limestone forests in Bau district in 2004 and Maludam National Park in Betong 
Division in 2004 (Noweg, 2004; Noweg et al., 2004). In both studies, the annual value of ethno-botanical resources 
consumed was estimated to be approximately RM 60 and RM 50 per household respectively. A similar assessment 
made for the communities around peat swamp forest in Kabong, Roban sub-district indicated that annual value of 
household use of ethno-botanical resources was as high as RM 180 (Noweg & Songan, 2006). These few previous 
studies in Sarawak, however, do not allow a wide spectrum of comparison. 
This paper presents the results of ongoing documentation on the useful plants among the Bidayuh community in 
Jagoi Bau District of Sarawak. This study is to support the development of the plan to conserve the remaining 
forested land in the area. Ultimately, the community aims to preserve the precious cultural heritage of their 
ancestors’ use of plants.  
1.1. Objectives 
The objectives of the proposed study were to document all traditional uses of plant resources in the Bidayuh 
communities in Jagoi Bau District, and to estimate the economic contribution these resources provide for the welfare 
of the community.  The specific objectives proposed among others included the following: 
i) To conduct documentation of traditional knowledge on important plants of the Bidayuh Community in 
Jagoi Bau District, 
ii) To study the pattern of medicinal plant use and marketing in and among the communities, 
iii) To estimate the value associated with the use of these plant resources, and   
iv) To estimate value of annual usage of these plant resources by community 
2. Methodology 
2.1. Study site 
The study was carried with the Bidayuh community in Jagoi Bau District of Sarawak. Jagoi is located 60km from 
Kuching, Sarawak. It is the Jagoi Bidayuh ethnic villages in Bau District, Sarawak. The research covers nine 
villages around Gunung Jagoi. These villagers are close-knitted communities and share the same cultural identities. 
Many members of the Bidayuh community in this area are still practicing the traditional medicine, of which wild 
plants are of paramount importance. 
2.2. Documentation, plant collection and specimen identification 
The local community leaders were approached to help identify informants who are knowledgeable on what the 
community considers as important medicinal plants. These informants comprised individuals who are 
knowledgeable in the use of traditional medicinal plants. They were incorporated in the study as field guides. For 
this study, plant collections were carried out with the same informants to allow consistency and to avoid conflicting 
species identification and unreliable information. In the study, field parameters recorded included the details of 
location, habitat and all related information concerning the use of the plants. The specimens of each species were 
taken and brought to Sarawak Herbarium (SAR) for identification.  
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2.3. Household survey and instrument 
To assess the pattern of use for medicinal plants and plant products, a household survey was conducted. The 
target village communities were in different clustered locations in the study area. Nine villages were selected based 
on their higher population size and proximity to Gunung Jagoi. The effective population size for this study consisted 
of fulltime resident households. The effective total household population was 1104 households. It was further 
assumed that the population homogeneity (with similar background and experiences) was 90 percent. At 95% 
confidence level and margin of error at 5 percent, the sample size was determined as follows: 
 
Initial sample estimate, n:  
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where Z = Z value (±1.96 for 95 percent confidence level), p = percentage of estimated population homogeneity,  c = 
margin of error. 
 
Using the above formula, n was found to be 138. Final sample size, n₁ : 
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The 122 households were then proportionately allocated between the sample villages based on their effective 
total population. From that population sample size, a total of 81 sample questionnaires were effectively used in the 
analysis while the other 17 questionnaire sets were not returned and 24 were rejected for being incomplete and 
having various irregularities.  Each village sample was selected randomly from the list of households provided by 
the Village Development and Security Council (JKKK). This household list only includes the permanent residents of 
the village. 
A set of semi-structured questionnaire was developed for assessing the use of traditional medicinal plants. The 
interview questions consist of the following parts: 
i) Basic socio-demographic information 
ii) Pattern of use of traditional medicinal plants, and  
iii) Common chronic diseases in the surveyed households (their prevalence and types).   
The instrument was tested for its reliability and validity based on Cronbach’s Alpha value (Cavana et al., 2001). 
The reliability test was on 114 items in the survey instrument that use nominal scales. The result yielded a 
Cronbach’s Alpha value of 0.749, which indicated that the instrument has “Moderate Strength” in capturing the 
intended information.           
3. Data analysis 
3.1. Analysis of survey data 
The household survey data were analysed using the Statistical Package for Social Science (SPSS), Version 19.0.  
Both descriptive and inferential statistics were estimated. Correlation analysis was conducted for household income 
and age with the frequency of use and cost of traditional medication. t-Test was used to assess the significance of 
difference between religious groups (Christians and Traditional believers) in their choices for medication treatments 
(traditional herbal medicines and modern medicine). 
3.2. Valuation of medicinal plant use 
The use of medicinal herbs collected from the forest resources by the local communities is an example of non-
marketed and marketed direct use. There are 3 approaches used in the valuation of medicinal plant used by the 
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community. For readily available marketed products, the direct market valuation is used. For non-marketed products, 
valuation is based on replacement value or replacement cost and opportunity cost.  
x Direct market valuation 
During this study, market visits were made in all local markets in Bau district during weekends. Interviews were 
conducted with people selling plants and herbal products. The price of the plants and herbal products were noted. 
x Replacement value 
For valuation of plant used as medications which do not have readily market values, the replacement cost approach 
was used. In this approach, the cost for specific treatment of sickness is replaced by the value of a similar treatment 
received from a private clinic. 
x Opportunity cost 
For the use of medicinal plant that does not have the readily available market value or a similar treatment from the 
modern medication, the valuation made was based on the opportunity cost approach. The opportunity cost calculated 
included the cost of collecting the plant materials, the cost preparation to treat the illness and other costs in 
administering the treatment. How easy or difficult to get the plant and how many hours do they spend to get the 
plant are also being considered. 
4.  Results and discussion 
There were 117 plant species belonging to 59 families being documented for the Jagoi communities. Of these, 60 
species were for medicinal purposes while 57 species were other useful plants. There were 8 species that has been 
recorded as protected species by the law. These are Shorea macrophylla (de Vriese) P.S. Ashton, Koompassia excels 
Taub, Ficus crassiramea (Miq.) Miq., Ficus grossulariodes var grossularioides, Ficus ruficaulis Merr, Aquilaria 
malaccensis Benth, Lycopodium cernuum L and Nepenthes ampullaria Jack. The plant family with the most species 
used are Euphorbiaceae and Moraceae (8 species each), Fabaceae (7 species), Arecaceae, Asteraceae and 
Dipterocarpaceae (5 species each) and followed by Piperaceae, Poaceae and Zingiberaceae (4 species each).  Some 
of these plants are sold in the local markets.  
4.1. Plant uses  
From the study, a total of 60 species were found to be used for medicine and 57 species for other uses such as 
wild vegetables, wild fruits, timber and other wood products, religious purposes, handicraft, insect repellent, 
ornamental, cigarette wrapping and sand paper. Some of the species have more than two uses. An example is 
Alpinia galanga Willd which is used to treat fever, skin diseases and postnatal symptoms after child delivery (Figure 
1).   
4.2. The most common plant species used by the community 
Out of the 117 species of medicinal plants documented, 6 species are most commonly used by the respondents in 
this area. The most common plant species used by the community in Jagoi area are Alpinia galanga Willd., 
Andrographis paniculata Nees. and Uncaria gambier Roxb. (Figure 2). A total of 68 respondents use Alpinia 
galanga Willd. to treat their fever, skin diseases and to remove excess wind from the body of women during the 
postnatal period and use Andrographis paniculata Nees. to treat hypertension, diabetes, fever and stomach ache. A 
total of 67 respondents use Uncaria gambier Roxb. for cuts and sores, relief for back pain and joint pain, headache 
and stomach ache.  The second common plants used are Curcuma domestica Val., Parkia speciosa Hassk. and 
Scoparia dulcis L. Out of 81 respondents, 39 of them use Curcuma domestica Val. to treat wound, diarrhoea and 
parasitic worm infections in children and use Parkia speciosa  Hassk. to reduce hypertension, treat diabetes, ring 
worm and liver disorders. A total of 38 respondents used Scoparia dulcis L. to treat skin diseases, cut and sores and 
sore throat. 
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4.3. Patterns of use of traditional plants for medicine 
A correlation analysis (Pearson’s, r) was carried out to investigate the relationship between the frequency of use 
and cost of traditional medication annually against households’ income and age. The results revealed that the age of 
the respondents has significant positive correlation with the frequency of use of medicinal plants (Table 1).  
The Pearson’s correlation level at 0.536 indicates positive relationship between the frequency of use and 
respondents’ age. The use of medicinal plants is more frequent among the older age group compared to the younger 
generation. For relationship between the amount spent on medicinal plants and respondents' age, it shows a positive 
relationship that is 0.526. The older generation pays more for medicinal plant use compared to the younger 
generation. 
On the other hand, household income records some correlation but the relationship is very weak with frequency 
of collecting medicinal plant and amount spent for medicinal plant. This indicates that income is not influencing 
their decision to use or not to use medicinal plants. This is in contradiction to the belief that only poorer members of 
the community depend on wild plants for medicine.  
Hence, it can be concluded that dependency on traditional plants for treatment is determined by age group, not 
household income. The cost for traditional treatment is not an issue among the local community due to the available 
sources of plant at cheap cost. 
Table 1. Correlation (Pearson’s) between the frequency of collecting medicinal plants and  
cost of medicinal plant use annually against household income and age. 
 Age Household Income 
Frequency of collecting medicinal plants 0.536** -0.046 
Amount spent on medicinal plants 0.526** -0.097 
          **. Correlation is significant at the 0.01 level (2-tailed).                                             
4.4. t-Test analysis 
At the onset of the study, it was hypothesised that religious practice has some influence on the preference for 
either traditional or modern medicine, as measured by the level of use. A t-test analysis was carried out to assess the 
significance of the differences in level of use of the two medicinal types (traditional and modern) between the 
respondents from the different religious groups (Table 2). The result shows that there is a significant difference in 
level of use between religious groups for each medicinal type. The H03a and H03b have to be rejected as the test   
significant at p < 0.05 at 95 percent confidence level for the two-tailed analysis. These results indicate that religious 
groups (Christian vs Traditional Custom Believers) are factors that influence the level of use of either the traditional 
medicine or modern medicine. Traditional medicine using medicinal plants are more commonly found in 
communities following the Traditional Custom Believers or native religious practice. 
Table 2. t-Test analysis. 
Null Hypothesis  Significance Level 
H03a:There is no significant different between religion with level of use of modern medication .000 
H03b:There is no significant different between religion with level of use of traditional medication .000 
 
4.5. Values of medicinal plants  
The value of medicinal plants utilized in the general study area is a reflection of the dependence of residents in 
and around Gunung Jagoi Community Forest on traditional medicinal plants. This information will also be of 
immense importance for the local community development committee in their effort to manage their natural heritage. 
In this study, marketed resources were valued based on prevailing price at various weekend markets. Additionally, 
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interviews were conducted with villagers selling plants and herbal products who operate outside the weekend market 
system. For non- marketable resources, the values were estimated based on the replacement values and opportunity 
cost approach. The total estimated annual value of traditional medicinal plant treatments for the sample was RM 
1,040.00, an average of only RM 12.83.  
 
4.6. Value of annual usage of the plant resources by community 
The annual value on usage of the plant resources by the Jagoi community is calculated based on the values 
derived from actual treatments received from traditional medicine as reported by the households surveyed in all the 
9 villages in the study area (Table 3). The average annual value and total annual value for surveyed households by 
village are shown in Table 3. 
Table 3. Average annual value and total annual value of traditional medicinal plants use by village. 
Name of Village No. of respondents 
Average Annual value of 
Traditional Medicine (RM) 
Total Annual Value of 
Traditional Medicine (RM) 
Bung Jagoi 8 462.50 3700 
Sibobok 6 547.50 3285 
Duyoh 10 402.50 4025 
Sri’ieng 4 472.50 1890 
Serasot 9 261.67 2355 
Skibang 4 143.75 575 
Serikin 8 350.63 2805 
Stass 7 187.00 1315 
Bogag 8 167.00 1340 
Table 4. Total annual use of traditional medicinal plants by village and assumed level of participation. 
Name of Village No. of  Households 
                 Value of use for assumed participation level (RM) 
2.5% 5% 10% 20% 
Bung Jagoi 26 300.625 601.25 1202.5 2405 
Sibobok 88 1204.5 2409 4818 9636 
Duyoh 180 1811.25 3622.5 7245 14490 
Sri’ieng 40 472.5 945 1890 3780 
Serasot 150 981.2625 1962.525 3925.05 7850.1 
Skibang 130 467.1875 934.375 1868.75 3737.5 
Serikin 150 1314.8625 2629.725 5259.45 10518.9 
Stass 200 935 1870 3740 7480 
Bogag 140 584.5 1169 2338 4676 
Total 1104 8071.71 16143.43 32286.85 64573.70 
 
One of the objectives of the study was to estimate the total use value for the whole Jagoi community.  Based on 
the derived average annual value per household in the respective village (Table 3), the estimated community value 
was calculated and shown in Table 4. The estimation was made based on different assumptions on the percentage of 
villagers who were actively using traditional medicinal plants. There are four levels of percentage of household 
participation assumed: 2.5%, 5%, 10% and 20%.  This assumption was made as the actual percentage of villagers 
participating or actively using traditional medicinal plants was not constant and appeared to be quite dynamic, 
changing with time as influenced by the changing social environment and economic developments that took place in 
the area. 
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Based on the above calculation, the value of traditional medicinal plants used varied quite significantly with the 
different level of participation. With a 2.5% of the whole Jagoi community’s involvement or participation, the 
estimated value was at RM 8,071.71. For the 5% participation or involvement level, the total value was RM 
16,143.43. For the assumed participation level of 10% and 20%, the estimated values were RM 32,286.85 and RM 
64,573.70 respectively. Based on community meetings and the field conservation as well as the questionnaire 
survey, the estimated effective annual participation or involvement level for the Jagoi community was about 10%. 
Thus, the value of traditional medicinal plant use in the community was RM 32,286.85. 
 
 
Fig. 1. Number of species, by the types of uses identified. *Note: Some of the species are applicable in more than one type of use. 
19.05%
19.05%
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Uncaria gambier Roxb.
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Fig. 2. The most common species used by the community in percentage. 
5. Conclusion 
There are 117 wild plant species identified as useful plants among the Jagoi Bidayuh community in the study 
area. The most common use was for medicinal use (60 species) and food such as wild vegetables and fruits (57 
species). The three most important medicinal plant species are gomier (Uncaria gambier) (19.05%) and pudun tana 
(Andrographis paniculata) (19.05%) and likug (Alpinia galangal) (19.05%). 
Since the study focuses on the traditional medicinal plants, it is observed that the use is positively correlated to 
age of individuals. The frequency of use and value associated increases with age. The household income, however, 
does not influence the frequency of use or the total use value.  The study also shows that there is a significant 
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difference between religious groups (Christians and Traditional Custom Believers) in terms of their level of use of 
traditional medicinal plants. The estimated annual value of traditional medicinal plants for the whole of Jagoi 
community at the informed level of participation or involvement is RM 32,286.85. This figure is quite significant 
and this reflects the importance of the resources provided by the estimated 1400 hectares of forested areas in the 
Jagoi Community Forest. 
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